Carbon Nanotube-Mediated Photothermal Disruption of Endosomes/Lysosomes Reverses Doxorubicin Resistance in MCF-7/ADR Cells.
Cancer is the leading cause of human death worldwide. Although many scientists work to fight this disease, multiple drug resistance is a predominant obstacle for effective cancer therapy. In drug-resistant MCF-7/ADR cells, the acidic organelles with lower pH value than normal one can cause the protonation of anthracycline drugs, inducing drug accumulation in these organelles. In this study, single-walled carbon nanotubes with polyethylene glycol phospholipids surface modification (PEGylated SWNTs) were utilized as near infrared-activated drug carriers for doxorubicin (DOX) delivery against MCF-7/ADR cells. Our results showed that a concentration-dependent temperature increase was observed in a solution of PEGylated SWNTs with 808 nm laser irradiation, whereas a water solution showed no significant changes in temperature under a thermal camera using the same irradiation dose. Interestingly, PEGylated DOX-SWNTs enhanced the nuclear accumulation of DOX with 808 nm irradiation whereas free DOX or PEGylated DOX-SWNTs revealed discrete red spots in MCF-7/ADR cells by confocal microscopic observation. Cell viability of PEGylated DOX-SWNTs-treated cells was also significantly decreased after 808 nm laser irradiation. Thus, photothermally activated PEGylated SWNTs can be a potential nanocarrier to deliver DOX into cancer cells and successfully overcome drug-resistant behavior in MCF-7/ADR breast cancer cells.